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THE ETIOLOGY OF 
APPENDICITIS, GASTRIC ULCER, AND ALLIED CONDITIONS. * 
BY ROBERT G .  POOLE LANSDOWN AND G .  SCOTT WILLIAMSON, 
BRISTOL. 
T H E  following communication is to  be taken as a preliminary note of an 
investigation continucd o w r  a considcrable period in thc pathological 
laboratory of the Bristol General Hospital upon material obtaincd from a 
g c a t  varicty of sourccs. As such. wc h a w  not considcred it necessary to  
refer to  the opinions of the many authorities upon thc subject, thcrt- being no 
dearth of text-books in which tlie history of the growth and variety of opinions 
have been thoroughly dealt with. Nor do we claim that our point of view is 
an altogether original one. We have merely collccted the results of a very 
considcrable iiuinbcr of observations, from which we draw our conclusions, 
without claiming that observations of a similar nature have not been made by 
other workers. The justification for this paper lies more particularly in thc 
establishment of an underlying associated pathology that forms the basis of 
a working hypothesis, likely to  be of some clinical valuc. 
ANATOMY. 
Certain features in the anatomy of the parts under discussion ham not 
hitherto received sufficient consideration and emphasis. 
'l'he niucous membrane of the stomach and intcstinc is composed of adenoid 
tissue arranged as a loose reticulum of fibrous and elastic fibres affording a 
support to  the glands of the epithelium. A highly cellular layer can often be 
made out immcdiately subtending the cells of the epithelial glands, whilc in 
the dcptlis of this layer the muscularis mucosae is situated. 
This reticular tissue is present in greater abundance where tlie epithelial 
glands are Icast complex in their distribution and branching. 
Within this mucosa are situated well-defined aggregations of lymphoid 
cclls forming the solitary glands and Peyer's patchcs. Thcsc are cncountered 
as clear and distinct structures, lying in the depths of the niiicosa adjaccnt 
to  the muscularis mucosa, dcfiiiitcly encapsuled by fibrous arid elastic 
tissues, and not unusually encircled by muscular fibrcs derived from the 
muscularis mucoscc. Thcrc is no differentiation of tlie epithelial glands over- 
lying them. The definite lymph-channels arc directly traceable to  these solitary 
and agminatc glands. Usually there is a loose network between the capsule 
of the gland and the lower depths of thc cpithelial glands. except in the stomach, 
* Having to take up Territorial duties, the detail of this paper is not as complete as 
the authors had intended, but its publication could not be postponed. 
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where the branchings of the epithelial glands extend beyond the muscularis 
mucosE. In  the stomach, lymphoid follicles of this nature are few and far 
between, and they do not occur in the appendix. 
Besides these aggregations of round or lymphoid cells, there are other 
nodes of tissue having a somewhat similar cellular structure. These Iatter 
are invariably more directly associated with the epithelial lining of the bowel, 
and subtend a very simple tubular epithelium, or i t  may be merely a layer. of 
epithelial cells. Their origin seems to be from the cell elements of the reticular 
tissue of the mucosa. In the fetus  and young child, up to about 9 years of age, 
the reticular tissue is extremely cellular, but at the same time does not lack 
fibres and fibroblasts ; in the 
appendix thA is very strik- 
ing, there being no attempt 
at  differentiation of the 
round cells into aggregates 
or nodes, though agminate 
and solitary glands are well 
defined elsewhere in the in: 
testines. Beyond this age 
the cellular nature of the 
reticular tissue begins to dis- 
appear, except  in  areas  
where the epithelium is of a 
particularly simple nature, 
where the cells remain as 
nodes. 
These glands are appar- 
ently distinct from the lym- 
phatic system of which the 
solitary glands and Peyer’s 
patches form an integral 
part. They are distributed 
qu i t e  character is t ical ly  
throughout the stomach and 
intestine. In the appendix 
they give to the mucosa its 
small intestine they are to 
be found at the base of the intervillous spaces in association with the 
crypts of Lieberkuhn ; in the stomach they are distributed almost entirely 
in association with epithelial glands of the pyloric type (Figs. 178 and 174). 
They disappear gradually after the age of 40 from all these situations, while 
agminate and solitary glands may still be found. These structures with their 
overlying simple epithelium, have a characteristic appearance, particularly 
well seen on vie%-ing the surface of the mucous membrane of the appendix. 
The epithelium overlying these nodes never contains zymogen granules, and 
gives all the staining reactions of a pure mucus-secreting epithelium. This 
type of mucous membrane varies greatly in its occurrence in different indi- 
typical appearance ; in the Fm. 164.Simple  hyperplasia of follicles in appendix. 
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viduals, though its development in the stomach and small intestines varies 
pari pmsu with its abundance in the appendix and rectum. in the same 
individual. There are individuals who never seem to lose the diffusely 
cellular adenoid tissue of childhood, no differentiation into aggregates or 
glands occurring. 
It will be obvious from what has been said, that considerable importance 
is to be attached to this type of solitary follicle, and to the fact that they are 
associatcd with an extremely simple epithelial covering. 
Turning now from the mucosa to the consideration of the epithelium, 
it will only be necessary to call attention to the differentiation of the epithelium 
in the stomach and part of 
the duodenum. The glands 
of the stomach are usually 
classified as of three types ; 
we are concerned only with 
the fundus and pyloric types. 
It must be borne in mind 
that there is no sharp line o f ,  
demarcation between the 
two as regards their charac- 
ter, nor is there a defined 
limit a t  which the transition 
from fundus to pyloric type 
begins to occur. It is rare 
to find the pyloric type of 
gland confined to the SO- 
callcd pyloric segment of the 
stomach. Occasionally a 
stomach is encountered in 
which as much as half the 
mucous membrane contains 
the pyloric type of glands, 
and it is usual to find, scat- 
tered through the fundus, 
islands of mucous membranc 
composed of pyloric glands 
appendix. type. Furthermore, it is al- 
most the rule for the greater 
part of the mucous membrane along the lesser curvature to be of the pyloric 
type. This type of mucous membrane invariably extends beyond the region 
of the pyloric sphincter, and may reach as far down as within an inch of the 
bile papilla. 
For the purpose of this paper we would divide the stomach according to 
the distribution of the type of mucous membrane. The area of the pyloric type. 
of mucous membrane within the stomach and duodenum can be mapped out, 
on thc average, by ail annular band 2 in. to 24 in. proximal to the sphincter, 
and about 1 in. distal.to it, continued towards the esophagus along the lesser 
Fxo. 165.-Hyperplasia with necrosis of follicles in lying in a muCoSa Of fundus 
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curvature for about 2 in. as a band about 1 in. in breadth, in addition to the 
islands of pyloric membrane already mentioned as occurring in the fundus 
(Fig. 1'70). The importance of this lies in the fact that solitary follicles would 
appear to occur only in association with the pyloric type of mucous membrane 
in this region. 
Such, then, in our experience, are the anatomical features of the mucous 
membrane of the stomach and intestine having a bearing on the question 
at issue. 
There are certain departures from the ordinary, particularly in relation to 
these solitary follicles, which 
it is necessary to emphasize. 
I n  certfiin individuals there 
would appear to be a normal 
hyperplasia of these structures.' 
In these it is usually possible 
t o  detect, macroscopically, 
areas within the distribution 
of the pyloric type of mucous 
membrane in the stomach 
whose resemblance to the mu- 
cous membrane of the appen- 
dix is very striking. In such 
individuals there is a similar 
hyperplasia of this tissue in 
the rectum and appendix. 
Oiit of 512 stomachs which 
we have examined, 46 showed 
this peculiarity in greater or 
less degree. In 44 of these 
this appearance was within an 
inch of the pyloric fold, and 
in 23  it extended along the 
lesser curvature; in 5 it was 
seen to extend into the duo- 
denuni for a distance not 
exceedillg '4 in' beyond the FIO. 10B.-Necrosis of follicles with ulceration in 
pylorus. Occasionally, similar appendlr. 
areas, much smaller in extent, 
were also encountered isolated in the fundus, and once in the cardia. 
It is highly probable that the extreme degree of hyperplasia found existing 
in about 10 per cent of these stomachs is normal to the individuals concerned, 
occurring, as it may do, apart h m  ulccration. 
A CONSIDEBATION OF THE HISTOLOGY OF APPENDICITIS. 
In all, 211 cases of appendicitis have been examined, and only such 
tissues have been included as have been removed from cases definitely 
diagnosed as appendicitis, or in the course of gastrojejunostomy for gastric 
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ulcer. The first group consists of 
108 cases in which there was no evideucc of invasion by septic organisms; 
the second, of 23 cases showing a focal sepsis ; and the third, of the remaining 
80, which showed gross sepsis or abscess formation. In  this paper our attention 
will be confined, as explained later, t o  the first two groups. 
Group I.-In this group i t  will be well t o  divide the specimens into four 
series, this subdivision bcing intended merely to  outline the progressive nature 
of the process, thc transition between each series being imperceptible. 
In  the first series hyperplasia alone was found (Fig .  164). It is as 
well a t  the outset to  draw attention to  the difficulty experienced in estimating 
in any one appendix the degree 
of hyperplasia of lymphoid 
tissue constituting a patho- 
logical  condi t ion.  Th i s  
difficulty disappears almost 
entirely when looking a t  the 
series as a whole, when the 
transition from the normal to 
the extreme in the series is 
quite striking and convincing. 
There is no very distiiic- 
tive feature in the pathological 
hypcrplasia of the follicle, 
especially if i t  progresses con- 
centrically ; but in the major- 
ity of cases in this series the 
progression is towards the 
lumcn of the appendix, pro- 
ducing a characteristic raised 
nodule visible on the surface 
of the mucous membrane. 
The clear reticular tissue sur- 
rounding such a hyperplastic 
gland is usually not infiltrated 
with sniall round cells, while 
the m~icoi~s membrane is quite 
definitely attenuated. 
FIG. lG7.-FollicuIur ulcer i n  appendx. 2. In  the second series 
the appearances are differenti- 
ated from those of the fist by a definite necrosis occurring within the 
hyperplastic gland (Fig. 165). This necrosis, though occasionally central. is 
generally situated at the sub-epithelial periphery of thc gland. There are vary- 
ing degrees of this change, up to an almost complete necrosis of the gland. 
Often a definite line of demarcation can be made out ,between the necrotic 
material and the remainder of the gland. Even with this degrec of patho- 
logical change in the follicles it is impossible to  detect any evidence of catarrh, 
desquamation, or interference with the functional activity of the overlying 
mucus-secreting epithelium. In  this serics i t  is usual to cncounter stellate, 
These may be divided into three groups. 
1. 
4 
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and \often puckered, scars in the mucous membrane, suggesting a previous 
change of a similar nature. 
These show a further stage of the above, in which the swelling and 
hyperplasia have so far interfered with the nutrition of the overlying 
epithelium as to bring about its death and separation, thereby producing 
a typical shallow ulcer with a more or less raised centre and attenuated margin 
(Figs. 166 and 167). 
4. In the last of this group, the ulceration and. necrosis result in 
the filling of the lumen of the appendix with a Fourid-celled .d&bris in which. 
may be found shreds of epi- 
thelium and red blood-cells. 
The intact portions of the 
membrane may not be affec- 
ted, its epithelium giving all 
the reactions of a functioning 
tissue. In the other and un- 
derlying tissues there is never 
evidence of any cellular in- 
filtratbn or an accompanying 
exudation of polymorphonu- 
clear leucocytes, and it is rare 
to detect bacteria in the wall 
of the appendix or in the 
dkbris filling its lumen (Figs. 
168 and 169). 
These negative features, 
and the absence of all evi- 
dence of a catarrhal condition 
of the epithelium of the mu- 
cous membrane, are factors 
that must be considered in 
seeking to establish the 
nature of the primary condi- 
tion underlying appendicitis. 
Taken in coniunction with 
8. 
the focal nature of the hyper- FIO: 168.-Ngcrotia follici .r meteriel in 
appendix.. Absence of batnrrh. plasia .or ulceration, and the 
[men of 
presence of scars or strictures 
in the sub-epithelial tissue, there appears to be every justification for looking 
upon these follicles as the true seat of election of the noxious agent, whatever 
it may bet that is responsible for the production of appendicitis. 
As the result of the process of repair of the varying degrees of destruction 
outlined above, scars, strictures, or complete fibrosis of the lumen of the 
appendix are produced. In some cases perhaps the most important feature 
is the limitation of the scar tissue to the mucous-membrane layer of the 
appendix, that is to say, it is internal t o  the muscularis mucoste. The muscular 
layer, and in many cases the muscularis mucoste, is not at all involved in the 
scar. The scars of themselves apparently do not give rise to clinical symptoms 
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necessitating removal of the appendix, since it is invariably found that they 
are associatcd with varying degrees of the changes described in the first poup  
.occurring in the remaining portion of the mucous membrane. They may 
cause strictures completely shutting off a portion of the lumen of the appendix 
from the cocum, and consequently from ingress of faxal or septic material, 
should ingress ever be possible apart from pathological changes in the appendix. 
Ncvcrtheless it is invariably found that the mucous membrane distal to the 
occlusion exhibits the pathological changes outlined in this group, where the 
argan has been removed for a definite attack of appendicitis. This fact in itself 
is very significant, and excludes 
the possibility of a septic origin 
of the appendicitis. 
In more advanced cases, 
the destruction of the follicles 
has been so diffuse and wide- 
spread as to give rise to a 
complete obliteration of the 
lumen of the appendix, the 
lumen being replaced by a loose 
fibroblastic tissue in which it is 
not uncommon to find islands 
of epithelial and occasional 
follicles, both of which give all 
the reactions of healthy tissue. 
In such an appendix there is 
no evidence of a proliferation 
of fibrous tissue in the mus- 
cular laycr. 
Such then arc the appear- 
ances presented by appendices 
in which it has been impossible 
to fmd any direct or indirect 
invasion of its lumen by organ- 
isms that ordinarily call forth 
those reactive phenomena 
usually classified as septic. 
This first group contained 
108 appendices of this type out 
of the 211 examined. No attempt was made at  selection-only appcndices 
rcceived from cases in which a clinical diagnosis of appendicitis or gastric ulcer 
had been madc, are included. Analysis of these affords proof that this condi- 
tion is no nicrc expression of heterogeneity of the normal structure. In only 
9 cases was the pathological change limited to a simple hyperplasia of the 
follicles, and only four of these could conceivably be called normal, and in 
these scars were present. In another 20 cases necrosis had supervcned upon 
the hyperplasis. In 24 minute ulcers were present, and in only a few was it 
possible to detect the ulcers with thc naked eye. In 28 others the lumen 
-of the appendix contained necrotic dCbris. There were 19 which contained 
Fxo. 169.-Advanced stnge of Fig. 167. Catarrh of 
epithelium has not occurred. 
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concretions formed behind 'more or less well-defined strictures. In the remain- 
ing 8 cases the mucous membrane mas replaced by a loose fibrous tissue which 
more or less filled the lumen. 
Thus there are 79 of the 108 with a really grass lesion apparently limited 
to the follicles. Taking this into consideration, with the fact that scars were 
present in 60 of the 108, it must be 
concluded that it is possible to get 
a quite definite pathological lesion 
limited to these follicles. 
The remaining 103 appendices ex- 
amined fall quite naturally into two 
groups (the /second and third mentioned 
above), though it'is easy to trace the 
transition from one into the other; 
but inasmuch as gross sepsis and pus 
formation obscure certain appearances 
which connect up these two groups, 
attention will bc confined to the 
second, containing the 23 appendices 
which exhibited the earliest septic 
changes. 
FIO. 170.-Area of distribution of pyloric 
type of mucous membrane, . 
Group n.-In these it has always 
been possible to find areas throughout the 
mucous membrane in which only .the 
follicl& are affected, and in some of these 
this has been the main feature. Further, 
in studying the 23 as a whole, the super- 
position of a secondary septic process 
must be considered as the only satisfac- 
tory explanation of the appearances seen. 
The fact of the catarrh and exudation of 
polymorphonuclear leucocytes into the 
lumen, the appearance of a cellular infil- 
tration into the submucous and intramuscular fibrous tissues, together with a 
more or less well-demarcated area of inflammatory hyperaemia occurring. in 
areas adjacent to others in which the pathological change in the follicles may 
have gone on to ulceration without producing catarrh or other signs of septic 
destruction, dcmonstrate clearly that there are reacting agents present having 
F ~ ~ .  171.-Hyper latic follicles in 
stomach ancfduodenum. 
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quite different effects on the tissues. And from what has been said before, it 
seems ccrtain that the septic changes ate primarily due to the follicular ulcera- 
tion, allowing organisms already present to exert their pathological effect. 
Reviewing these facts, there can be little doubt that the appendix is liable 
to some form of infection that cssentially aft ects these follicular structures. 
There may be superadded to this a true catarrhal inflammation of the epi- 
thelium that may lcad to thc accumulation of pus within the lumen or to 
gangrene of the organ, 
So much is to be gathered from a consideration of the appendix itself. 
A study of the morbid ana- 
tomy of 33 cases dying as a 
consequence of septic appendi- 
citis reveals the fact that these 
follicles in other parts of the 
gastro-intestinal tract not in- 
frequently show equally definite 
evidence of attack. Microscopic 
ulceration and scarring of the 
gastric mucous membrane, ulcers 
at the base OF ,the crypts of 
Lieberkiihn, particularly in the 
jejunum, and occasionally ulcera- 
tion of the lower part of the 
large intestine and upper rectum, 
occur. It is rare to find that 
these structures show no evidence 
of reactive change wherever they 
occur in the gastro-intestinal 
tract; but, as has already been 
indicated, there is considerable 
difficulty in interpreting the 
degree of hyperplasia that con- 
stitutes a pathological change : 
consequently the figures repre- 
ulcer and scar in duodenum. sent only those cases which 
definitely show ulceration. 
It inight be said that all changes could be referred to the evident septic 
focus, but it has already been shown that ulceration may occur in these 
structures apart from sepsis, and inasmuch as a similar train of changes occurred 
in two cases of gastric ulcer, dying without sepsis, i t  may be prsumed that 
sepsis is not the cause in the morc remote situations. 
Fm. 172.-Hyperplastic follicles associated with 
Before seeking to place an .interpretation upon these findings, the morbid 
histology of gastric ulcer, with special references to these follicles, will bc 
dealt with. 
The morbid anatomy of gastric ulcer has received so much attcntioii of latc 
years that .it would be superfluous to enter upon a detailed cxamination here. 
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Most authorities give a place, though by no means an inlportallt one, to the 
possibility of gastric ulcer arising 
from an inflammatory lesion of thc 
so-called lymph-follicles. While the 
possibility of ulccration arising apart 
froni these structures is not denied, 
the cases examined for the purpose 
of this research lend no support to 
this supposition. ,4s has already 
been pointed out, the aggregations of 
small round cells in the rcticular 
tissue of the mucous membrane can 
he differentiated into two varieties, 
(1) those situated in close proximity 
to thc muscularis niucoste, and more 
or less definitely encapsuled, without 
any very definite distribution, and 
(2) those which have been particular- 
ized above as being not so related to 
the muscularis iniicosie, and usually 
overlaid by extremely simple epi- 
thelium with a very well-defined area 
of distribution. It should be remem- 
bered that these structures are not Fto. 173.-Folliclcs in the stomach. 
found as such after the age of 40 ; 
consequently we cannot make use 
of material -derived from cases 
above that age; Such cases are 
usually examples of .chronic in- 
durated ulceration whosc diagnosis 
presents little or no difficulty.; 
their clinical history is of not in- 
considerable importance and will 
bc;rcferred to later. The rcmain- 
in3 cases, in which these follicles 
hayc not atrophied, fall into two 
of 'thc accepted t.ypes of uIcer, 
the acutc and the chronic. In 
addition to these there is inatcrial 
taken from cases during life. clinic- 
ally diagnosed as suffering froin 
gastric ulcer or ' dyspcpsie appeii- 
diculairc,' on whom the operation 
of gastrojejnnostoniy has been 
performed. This inaterial was 
obtaincd froin ulcers definitely FIG. 174.-Follicles in the stornnch. 
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excised as  a curat ive 
measure, or  redundant  
mucous membrane excised, 
during the performance of 
posterior gastrojejunostomy 
from the pyloric segment of 
the posterior wall of the 
stomach. In this connec- 
tion it might be remarked 
that in the examination of 
a number of cases of pos- 
terior gastrojejunostomy, it 
was noticed that the com- 
municating opening fell 
within the area of distribu- 
tion of the pyloric type of 
mucous membrane already 
defined. The distribution of 
well-defined ulcers in this 
series of cases agrees with 
that observed by others, but 
still mor,e closely with the 
distribution of the pyloric 
F I G .  175.-Hyperplastic follicles in the slomaeh. 
type of mucous membrane and 
its associated follicles. And 
when it is remembered that 
this type of mucous membrane 
also occurred as scattered 
islands in the cardia and along 
the greater curvature with a 
certain frequency, it is difficult 
not to associate these two 
facts as cause and effect. 
Microscopic and minute ma- 
croscopic ulcers of the mucous 
membrane of the stomach and 
duodenum have been described 
by many workers under a 
variety of names-these nanies 
differing usually according to 
the idea put forward as to 
their cause. They have been 
described in connection with 
all manner of conditions, many 
of them, there is little doubt, 
merely representing the result Fxo. 178.-Hypcrplastia follicles in tho stomach. 
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of post-mortem changes. Unless one keeps in mind the picture of the ulcer 
as it occurs in the recently-excised mucous membrane, the mistake of con- 
sidering every break in the continuity of the mucous membrane of the stomach 
or duodenum observed after death as an ulcer, is very readily made. 
These minute ulcers are identical in every respect with those already 
described as occurring in the mucous membrane of the appendix. Here also 
they occur alongside of follicles showing signs of central necrosis and others 
merely of hyperplasia. They are apparently confined in the first instance to 
the follicles, and in the earliest condition contain the deeper branching of the 
surrounding epithelial glands. Their edges are invariably, in the earliest 
condition, definitely undermined. The production of a more open ulcer 
always results from the coalescence of several such necrotic bodies. From 
this stage :it is not easy to 
trace the formation of the 
typical ulcer associated with 
perforation. with its more or 
less terraced wall. As occurs 
in the appendix, the cavity of 
the ulcer, however small, may 
contain red blood-cclls and 
fibrin. The ulcers are invari- 
ably multiple, though not 
necessarily adjacent. They 
have been found in associa- 
tion with every form of gross 
ulceration, acute, subacute, 
and chronic, as regards the 
du ra t ion  of t h e  clinical 
symptoms. 
In the necrotic and the 
early ulcerated stage there is 
no evidence of any surround- 
ing cellular exudate, though 
it is not uncommon to find necrosis of overlying epithelium. 
Fro. 177.-Hgperplsstic follicle in stomach with 
a recent scar showing the 
ordinary signs of repair, and almost every stage in the process of repair, up 
to the formation of the scar, can be traced, and usually in the same stomach. 
There is every reason to suppose that these minute scars, associated with 
little or no loss of substance, are the outcome of the necrosis or ulceration 
in the follicles. They are to be distinguished from scars involving the deeper 
structures of the mucous membrane, which usually produce an underlying 
interstitial fibrosis of the muscle layers or even a fibrous thickening of the 
peritoiicum without puckering. The first type of scar is to be found in almost 
every ulcerated stomach ; the second type is not so frequently met with, and is 
more often associated with chronic indurated ulceration. The first type has 
been felt during life as minute shot-like bodies which can be rolled under the 
finger. Evcry stomach containing scars is not necessarily ulcerated at  the 
time of examination. 
VOL. 11.-NO. 6. 23 
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The distribution of the above-described ulcers or scars is identical with 
that of acute and chronic ulceration. 
It might be noted here that the histological distinction between acute and 
chronic ulcer is one of degree, and depends upon the transformation of the 
cellular granulation tissue into a more or less firm fibrous tissue. 
Though we have made but few observations on cases of duodenal ulcer, 
such as they are they present the same features as gastric ulcer ; they are 
always distributed within the area occupied by the follicles ; they are invariably 
accompanied by a hyperplasia or ulceration of these structurcs ; while both 
Fm. 178.-Necrotie ~ilceretion of follicle in 
stomach. 
the duodenum within that area and 
the stomach contain scars (Fig. 172). 
Besides these features of gastric 
and duodenal ulcers, it is necessary 
to note certain associated findings 
in other parts of the alinientary 
tract. 
In the appendix of both the 
morbid cases and those from which 
that organ has been removed by 
operation, when the appendix has 
not been completely fibroscd its 
mucous membrane shows by stric- 
tures, ulcerations, or scars that its 
follicles have been the seat of some 
reactive change. Not infrequently 
scars, ulcers, or hyperplasia are to 
be detected in the lower colon or 
upper rectum. In  a few cases, scar- 
ring and hyperplasia of these struc- 
tures was noted in the jejunum. 
Before proceeding to a con- 
sideration of the significance of 
these facts, it might be mentioned 
that in a few cases of colitis, the 
majority of them so-called ' mucous 
colitis,' that have come to the post- 
mortem table, a diffuse ulceraiion, 
apparently confined to the superficial follicles, has been observed, the deeper- 
placed lymphoid follicles and solitary glands not participating in the disorder ; 
these changes were associated with ulceration and scarring of the appcndix, 
and in one case scars were noted in the niucous membrane of the stomach. 
Certain conclusions may justifiably be drawn from this study of the 
histology and morbid anatomy of-particularly-appendicitis and gastric ulcer ; 
though fewer opportunities have presented themselves for tllc study of 
duodenal ulcer and colitis, the inclusion of such material as has been obtained 
is merited by certain clinical analogies between the two groups, supporting the 
hypothesis to be drawn therefrom. 
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In the first place, there are certain distinct cellular aggregates in the 
reticular tissue of the mucous membrane, peculiar in their distribution within 
the alimentary tract, and more or less distinct from the lymphoid follicle. 
There is a close association between the distribution of these structures, 
their great abundance in certain areas of the alimentary tract, and the 
incidence of pathological changes in these areas. 
From these facts it may be concluded that :-- 
1. Appendicitis, gastric and duodenal ulcer, und probably certain forms qf 
mucous colitis,. originate as the result of some noxious agent upon these 
structures. 
2.  These diverse conditions are essentially associated with one another as 
the result of an underlying common cause ; and 
3.  Sepsis and chronic ulceration are either secondary features or sequelce of 
such disorder. 
The hypothesis here enunciated will have to meet and explain a variety 
of clinical conditions and symptoms of great diversity. It is doubtful if any 
other clinical conditions labour under such confusion in regard to the 
explanations brought forward from time to time to account for them. 
Since Fitz published his famous paper in 1886, which was the means 
of placing on a sound scientific basis what knowledge the profession then 
possessed with regard to the origin of abscess formation in the right iliac fossa, 
many efforts have been made to elucidate the problem .of the etiology of 
appendicitis. Little has resulted from those studies except some new method 
.or system of classification, the direct outcome of a newer and wider point of 
view. But on the whole this has merely served to make confusion worse 
confounded. 
The basis of the clinical study and teaching in the past has been the classical 
septic appendix with its more or less typical train of symptoms. The 
conclusions arrived at  by the present writers would seem to indicate that 
it is necessary to look for some clinical evidence of disturbance that is not 
-localized, but general. 
In what type of case, then, are we likely to encounter typical symptoms 
for such a hypothesis ? Obviously the classical septic case will not meet the 
demand, since it would appear that the time elapsing between the primary 
infection, as herein defined, and the secondary invasion of septic organisms, 
can hardly be estimable. Curiously enough, it is the chronic recurrent type or 
the stenosed appendix that the pathology indicates as best serving this 
purpose. ,This class of case, often called subacute or abortive, is certainly 
difficult to recognize as an abortive or subacute septic infection; Clinically it 
presents no feature that it is customary LV associate with sepsis. 
The majority of patients volunteer a statement that they have for some 
years becn pcculiarly susceptible to a definite train of symptoms to which they 
mostly apply the term ' bilious attack.' The condition is generally described 
hy the patient somewhat as follows : feeling out of sorts, with general malaise 
and headache, followed by vague pains in the upper abdomen and a feeling 
of nausea or occasionally vomiting. The attack is accompanied almost 
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invariably by constipation, and is associated, if not with actual shivering, with 
a feeling of chilliness, and if seen by a medical man and the temperature has 
been taken, the patient is told that the temperature is not much raised. 
Other patients, while detailing a similar train of symptoms, ascribe them to 
a form of abdominal influenza, to which they say they are specially prone. 
The character of the pain, vague as it often is, is an important feature. 
As has been said, initially it occupies a position generally described as in the pit 
of the stomach, later centering round the umbilicus, and ultimately settling in 
the right iliac fossa. 
A mild aperient, light diet, and rest at home for two or three days, and 
they are able to resume their usual occupation, and a few days later they 
have regained their normal state of health. There is a distinct period of 
convalescence. 
Attacks of a similar character usually recur at irregular intervals, and 
a habit of cohstipation seems to date from about the period of the first attack. 
During the period which elapses between the attacks the patient is not 
altogether free from some discomfort after the ingestion of food, usually 
described as a feeling of fullness or flatulence. 
In second and further attacks there is always a diffuseness of the pain, 
but its point of maximum intensity seems gradually to descend to the right 
iliac fossa. Each of the symptoms enumerated would appear to be independent 
of the others and withqut influence on their severity ; each may occur alone, 
or any one may be the most pronounced. Provided care is take? that the 
bowel above snd below the appendix has been emptied’by suitable means, no 
tumour, swelling, or enlargement can be felt in the right iliac fossa, through the 
abdominal wall or per rectum, either during or after subsidence of an attack. 
Apparently the omentum has not been called upon to cloak or shield off the 
part. Tenderness is only elicited on deep pressure, and is in consequence - 
hardly to be relied upon. 
This symptom-complex is well recognized by most authorities, though it 
is usually obscured by the endeavour to conform to the particular classification 
of appendicitis adopted. A considerable proportion of cases coming to  
operation in their first attack, or found septic at  operation, give a precisely 
similar history as premonitory to the aggravated condition. Such being the 
case, there is definite clinical evidence of a disturbance that is not,septic, but 
which could conceivably produce the morbid conditions from which our 
hypothesis is drawn. 
There is another feature of appendicitis of which the surgical text-books 
take too little notice, although well known to the general practitioner and 
to the surgeon; that is the not infrequent failure of appendiccctomy to 
relieve some ’or all of the above-described symptoms, and that apparently 
irrespective of the niorbid condition of the appendix at the time of removal ; 
for example, the persistence of constipation. the discomfort after meals, or 
the recurrent so-called bilious attacks,’ and even occasionally the diffuse 
pain. This failure of operative measures has certainly to some extent been 
recognized in text-books, since it has bcen necessary to explain their recurrence 
by the formation of adhesions setting up delay in the onward passage of the 
intestinal contents, irrespective of whether or not a peritonitis was noted a t  
. 
THE ETIOLOGY OF APPENDICITIS 321 
operation, though such an explanation is not volunteered to-exp1ai.n _ .  thL: first 
occurrence of these symptoms. 
Under the hypothesis here enunciated, the explanation of this persistence 
of symptoms would be. the persistence of the underlying cause acting upon the 
tissues in other parts of the alimentary tract. 
Arising directly out of this, it is necessary to trace a combination of 
appendicitis and ulcerative gastritis having a symptom-complex associating 
conditions of these organs; but it is not necessary to postulate a definite 
ulceration of the stomach, since it has been shown that the appendix can give 
rise to definite evidence of disease short of ulceration, and produce symptoms 
sufficient t o  justify its removal. It would be superfluous on our part to go into 
a detailed consideration of these associated conditions in view of the very 
comprehensive study presented by Sherren in a recent number of this journal ; 
but we must take exception to his altogcther dogmatic statement of the result 
of operative procedures. The position is much more accurately summed up 
by the quotation attributed to W; J. Mayo, and taken from apaper of Soltau 
Fenwick’s, in which he states that ‘‘ the removal of the appendix was followed 
by subsidence of gastric symptoms, provided that the alimentary tract was 
otherwise healthy.” Nor can we follow Sherren in the conclusion L L  that 
spasm in the region of the ileocaecal valve or intestinal stasis must be the cause 
of the symptoms,” for cases of intestinal stasis due to other causes rarely 
mimic chronic gastric or duodenal ulcer, as he further on remarks in criticizing 
Sir Arbuthnot Lane’s theories. That pyloric or ileal spasm do occur in these 
conditions seems probable on the hypothesis under consideration, but. essen- 
tially as asspciated conditions depending upon the underlying common cause 
of appendicitis and gastric ulcer. 
The difficulty met with in the explanation of the cause usually offered in 
this type of case is particularly the very great diversity in the pathological 
condition of the appendix, varying from a thin fibrous cord to a large abscess. 
This in itself affords considerable support to the miters’ hypothesis. One other 
clinical feature must be noticed, namely, that in any definite series of cases we 
have a history justifying on the one hand the diagnosis of acute or chronic 
appendicitis, and on the other gastric or duodenal ulcer, with every stage of an 
illness which might be referable to either. As has been indicated, the 
histological findings in the mucous membrane of operated cases point to the 
actual existence of ulceration, irrespective of whether or not the symptoms 
have justified a clinical diagnosis of ulceration. 
There is always a residuum of cases quite unrelieved by operative procedure, 
be it appendicectomy alone, or associated with gastrojejunostomy ; such cases 
are to be expected if the condition with which we are dealing is an affection such 
as has been outlined in these pages. 
While‘pathologically and mbrbidly the extremes of the above form of 
dyspepsia can be linked by easy stages of transition to well-defined subacute 
and chronic ulceration, the clinical transition is not so obvious. This is 
probably accounted for by the fact that the onset of symptoms of sufficient 
severity to necessitate attention is insidious ; and further, by the fact that 
there has been added to the clinical condition described as gastric ulcer the 
great variety of affections for which there is too little justification. 
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However, we do not propose in this paper to attempt any differentiation, 
but merely to  deal with such cases as have presented themselves for surgical 
treatment. 
This expedient, to some extent, solves the difficulty, for in these cases i t  is 
always possible to divide the symptom-complex into two stages in the anam- 
ncsis, namely, a premonitory symptomatology, and one due to the presence 
of gastritis in the clinical sense of the word. These stages are not always too 
distinct, depending upon the acuteness of the gastritis. Where it is possible 
to make the distinction, the history elicited is almost identical with that already 
outlined as marking the progress of chronic or recurrent appendicitis. The 
more careful the analysis made, the more often is such a history obtainable, 
with this distinction, that the pain is usually described as ‘colicky,’ and is 
never so diffuse. Again, like appendicitis, the onset of more defined symptoms 
(gastritis) may be sudden or gradual. The liability to gastritis varies greatly 
in individuals, and in this respect persons suffering from ulceration of the 
stomach or duodenum are in no wise different. This would appear to be 
sufficient explanation in determining the condition of the ulcer found post 
mortem or a t  operation ; that is to say, where a particularly chronic ulcer is 
encountered, the symptoms referable to a gastritis are obscure or not present. 
This is borne out by the fact that it is only the chronic ulcer that is found 
unexpectedly on the post-mortem table. 
This subdi\dsion of the clinical symptoms of gastric ulcer has received 
considerable notice in recent publications on the subject, and has afforded 
a basis of classification, though no explanation of the occui-rence of so distinctive 
a group of symptoms has been brought forward, except perhaps by Boltpn. 
His cytotoxic theories will be dealt with in drawing our conclusions. 
GENERAL SUMMARY. 
It has been shown that there are in the substance of the mucous membrane 
of the intestinal tract certain small round-celled aggregates more or less distinct 
from the lymphoid follicles. 
These structures are associated with a particularly simple epithelium. 
They occur in areas of concentration in the stomach, duodenum, appendix, 
The distribution within the stomach and duodenum occupies what might 
They appear to suffer some general enlargement or destruction in appendi- 
Sepsis as a secondary process can be engrafted upon such changes in the 
Similarly, chronic gastric and duodenal ulcer is the outcome of some 
There is a pathological link between appendicitis, certain dyspepsias, and 
and upper rectum. 
be called the ulcer area. 
citis, gastric and duodenal ulcer, and certain forms of dyspepsia. 
appendix, and it is to be considered as a sequela. 
secondary irritation acting upon these diseased foci. 
chronic gastric ulcer. 
I 
CONCLUSIONS. 
Certain far-reaching conclusions are to be drawn from these facts. First 
There can be little doubt that the practitioner labours as to appendicitis. 
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under considerable difficulty in arriving at  a diagnosis of appendicitis. This is 
due to  the accepted basis of teaching which takes for its starting-point a train 
of symptoms arising from a peritonitis due to toxic absorption or the direct 
spread of organisms into the peritoneum. That such a conception of appendi- 
citis is entirely misleading is completely demonstrated by a correspondence 
that filled the medical journals for a considerable period, and every attempt 
to clcar up the difficulty has been frustrated by this conception. With 
these new facts now before us it becomes apparent that attention must be 
directed to the history of the case. It is not the classical septic condition 
that is difficult or dangerous, but the hundred and one anomalous 
cases coiicerning which a popular political epigram, ‘‘ Wait and see,” with 
all its consequences, is still too often adopted. When attention is directed 
to the history of these cases, little or no difficulty will be encountered in 
reaching tt diagnosis a t  such a period in the progress of the condition as to 
remove the\elements of danger by suitable operative means. 
A complete explanation is afforded of the very anomabes that have beset 
the subject with difficulty, since the disease is in reality merely the expression 
of a condition more or less general in the alimentary tract, having its maximum 
focus determined by an anatoniical feature more or less accentuated in that 
region. The secondary invasion of the damaged tissues by septic organisms 
can generally be avoided by the establishment of this connection between the 
more common signs and symptoms of appendicitis. 
Reason, and not mere justification, is afforded for the early intervention 
of the surgeon, at  least until such time as the responsible noxious agent can 
itself be attacked. 
It must not be imagined that cases where the history upon which this 
stress has been laid is obscure have been ignored or overlooked by the writers, 
for, by the very nature of the hypothesis, a septic invasion may follow the 
general disturbance so closely as to make thc- picture one of focal peritonitis. 
This is ,by no means the rule, but rather the exception-and the exceptions 
will become less as practitioners acquire this point of view. 
These facts must have a profound influence on treatment. 
It is certainly recognized that there are many cases of true appendicitis 
that havc responded to palliative treatment by the physician, and probably 
still more that have recovered without any treatment. This has generally 
been takcn as a complete justification for such a form of treatment in all cases, 
and surgery has been looked upon only as a &mier ressort. Our hypothesis 
provides an explanation of this, but no justification whatever ; for it has been 
demonstrated that the condition is a perpetual source of danger after one 
attack, so long as there remain septic organisms in the neighbouring cecum ; 
and since prophylaxis is the real basis of all treatment, amphation is to be 
A new difficulty, however, faces us : i t  will no longer be possible merely 
to remove the organ from which present danger has arisen, for other sequelae are 
as threatqning. Treatment of the underlying condition has to be sought : this 
we are not likely to find immediately ; but we can anticipate the effect of the 
other sequelae, and devise palliative methods. Dietetic measures to this end 
are now iiiider investigation. 
- 
-resorted to in every case. 
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Thc effects of these facts on prognosis and the after-care of patients 
operated upon for appendicitis, are obvious. It is not so easy to  estimate 
their significancc in gastric and duodenal ulcer. Furthcr experience in the 
consideration of this diseasc from the new point of view is necessary. It 
has, however, already yielded some results in a few of the morc obscure cases 
encountcred. The 
onset of a habit of constipation will reveal the fact that the progress of this 
habit is marked by some abdominal discomfort or distress. Consequently, nc 
ease of constipation or mild dyspepsia can be passed over without careful 
inquiry. It has becn shown that such a history may refer the investigator 
to  the appendix, the stomach, or to  both. 
It is not to  be gathered from these conclusions t h a t  gastrojejunostomy 
is to be justified by such a train of symptoms. Nor is it rccomrnended in the 
place of considered dietetic measures for securing rest from functional seere- 
tion, and the prevention of the passage of irritating acid fluids over the 
damaged arcas. Further, the clinician must proceed to place the various 
clinical conditions known as ‘ gastric ulcer ’ under a t  least two categories : 
(1) Those in which i t  is possible to  elicit some such history as that outlined 
above ; and (2) Those without such a history. Thc acuteness and sevcrity of 
any gastritis, and its amenability to dietetic measures, arc to  be taken by the 
surgeon as a guide in determining the necessity of operative procedures. 
Inasmuch as the area in 
which ulcwation is likely to  occur has been estimated, i t  would appear to be 
as well to  choose the site for the communicating opening between the stomach 
and thc jejunum as far as possible away from the edgc of this area, so as to 
deflect the flow of irritant from any possiblc denuded surface. The not 
altogether rare occurrence of somc affection in the jejunum may be responsible 
for some of the failures of such operative measures. 
Here again particular stress is to be laid on the history. 
A word as to  the nature of these procedures. 
Finally, these researches have not yet defined the noxious agent postulated 
as the cause of the disturbance, and in this connection Bolton’s cytotoxic 
theories cannot be lightly put aside. This and other probabilities we hope to 
inquire into and report upon a t  some future date. 
